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(57) [Abstract] 

[Problems to be Solved by the Invention] 

To control scattering leaching , of glass component to 
conductor coating boundary or segregation of glass 
component to conductor coating surface in insulation 
substrate which formed via conductor whichcontains glass 
component in insulation substrate or said substrate which 
contain glass component ,so!der wettability to be maintained 
satisfactorily, at same time electrical continuity of via 
conductor being satisfactory, thick film conductor 
composition which does not have fact that adverse effect is 
given to the adhesion strength and surface area resistance or 
other other required property is offered. 

[Means to Solve the Problems] 

fine powder of silver , palladium , platinum or dispersing at 
least 1 kind and inorganic binder among the fine powder of 
alloy of these metal in organic vehicle , in said inorganic 
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ft«T0isaift«iatt£sa) 1-5 M%^*r 

**T<i:*ci:*1*fttr4IW«*(*«*». 
Claims 

[*#S*i»#<Z>ISB] 

m*ai] 

£B<Da*©flW*©3*<Dd>fc<i:* l SU:. 

lz-^;utL<lt^^;Hbd»* Ni 
*-c««an*«rt*±«a> 1-5 M%#*r* 

Specification 
[0001] 

[*naitr«ttff#iH 

[0002] 

[ft*(Dftffi] 

*(D5*>a>*ft<t* i at. 

Hia*o)Bpai¥a"ea*u 750 71s 950 deg 
c a>a«-c*rtLT, i*£«u:ica«i±ttiR£ 

[0003] 

fit*, C0>a<DBW<Dfc«)lcffiffl$*i4ll«S 



binder furthermore 1 - 5 weight % of thick film conductor 
composition total amount containing nickel or nickel 
compound with Ni metal conversion in thick film conductor 
composition which becomes, thick film conductor 
composition . which designatesthat it becomes as feature 



[Claim(s)] 
[Claim 1] 

fine powder of silver , palladium , platinum or dispersing at 
least 1 kind and inorganic binder among the fine powder of 
alloy of these metal in organic vehicle , in said inorganic 
binder furthermore 1 - 5 weight % of thick film conductor 
composition total amount containing nickel or nickel 
compound with Ni metal conversion in thick film conductor 
composition which becomes, thick film conductor 
composition . which designatesthat it becomes as feature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention insulation substrate which contains glass 
component or printing in surface of insulation substrate which 
formed via conductor in this is something regarding the thick 
film conductor composition in order to form electrical circuit . 

[0002] 

[Prior Art] 

As conductor coating in order silver , palladium , platinum or 
other noble metal fine powder or with organic vehicle 
kneading at least 1 kind and microscopic inorganic binder 
among alloy fine powder of these noble metal , with 
composition of the paste which becomes, on insulation 
substrate which formed insulation substrate or via conductor 
application it does thick film conductor composition , with 
screen printing or other printing means , calcines with 
temperature of 750 to 950 deg C, forms electrically 
conductive coating on said substrate , to connect 
semiconductor element , Or it is used as electrode of electrical 
circuit and resistor . 

[0003] 

Until recently, substrate material which designates alumina as 
main component as insulation substrate material which is used 
because of objective of this kind was used,but recently, inner 
layer conductor coating and surface conductor coating with 
fact that simultaneous firing itmakes multilayer as objective 
substrate material which contains glass component 
wherecalcining possible temperature is low in comparison 
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[0004] 



[0005] 

a*ifl*-r*i:i^fcnii**-r*a>-c-ta)a 

[0006] 

titttfAff I=fitfc4u A^oxju— ;i/Si*<t 



[0007] 

7V^A, e*©flra**fclic:rx&©*«© 
**©«»*©%©'>fc<fc* l mt. ftttti 



with alumina isobserved and development is done. 
[0004] 

In addition, when via conductor in order to obtain electrical 
continuity of inner layer conductor coating and surface 
conductor coating which were inscribed in insulation 
substrate which contains the glass component a this way, is 
formed, Similarity to glass component composition which in 
order to bring close shrinkage ratio ofthat calcining time to 
shrinkage ratio of substrate material is contained in the 
substrate material or development of via conductor which 
contains glass component composition which isclose to this is 
advanced. 

[0005] 

[Problems to be Solved by the Invention] 

But, insulation substrate which contains glass component 
which was inscribed or to misprinting and when it tries to 
form conductor coating by calcines thick film conductor 
composition which is used from until recently on insulation 
substrate which formed via conductor which contains similar 
glass component , scattering making inside conductor coating 
where glass component in substrate or in via conductor is in 
midst of forming in baking step it arrives to the surface , 
conductor coating which was formed deteriorates solder 
wettability which is a one of important required property 
considerably, glass component segregation doing in boundary 
of surface conductor coating which is formedalready because 
problem that is caused, inhibition does electrical continuity of 
via conductor , improvement step is sought. 

[0006] 

As for this invention, being something which can be made in 
order to solve problem which was inscribed, it controls 
scattering leaching , to conductor coating surface of glass 
component or segregation of glass component to conductor 
coating boundary, therefore the solder wettability to be 
maintained satisfactorily without glass component arriving in 
conductor coating surface , at same time electrical continuity 
of via conductor being satisfactory, It is something which 
designates that thick film conductor composition which does 
not havefact that adverse effect is given to adhesion strength 
and surface area resistance and theresistance solder 
characteristic or other other characteristic is offered as the 
objective . 

[0007] 

[Means to Solve the Problems] 

In order to achieve objective which you inscribed this 
invention, fine powder of silver , palladium , platinum or 
dispersing at least 1 kind and inorganic binder among fine 
powder of alloy of these metal in organic vehicle , in 
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[0008] 
[0009] 

l fl£ 5 M%irBB5£Lfca>li> l M%*3fe 
[0010] 



[0011] 

T 750 7iS 950 deg C <DSfil&B"ettJiM"4 



inorganic binder furthermore 1 - 5 weight % of thick film 
conductor composition total amount containing nickel or 
nickel compound with Ni metal conversion in thick film 
conductor composition which becomes, is thick film 
conductor composition which designates that it becomesas 
feature. 

[0008] 

[Embodiment of the Invention] 

Way you inscribed, as for this invention, silver , palladium , 
platinum or other noble metal or in inorganic binder in the 
alloy of these noble metal and in thick film conductor 
composition which consists of inorganic binder and organic 
vehicle , furthermore it is something which contains nickel or 
the nickel compound . 

Regarding to this invention, when you use nickel compound 
as nickel fraction which itcontains in inorganic binder , other 
than nickel oxide , it can also use the organo nickel 
compound . 

[0009] 

In addition in thick film conductor composition of this 
invention , nickel in inorganic binder or the content of nickel 
compound , with Ni metal conversion 1 to 5weight % of thick 
film conductor composition total amount as forlimiting, under 
1 weight % effect which controls scattering of the glass 
component to in conductor coating from substrate or via 
conductor not to be a fully , In addition because when we 
assume that it exceeds 5 weight %, inaddition to fact that 
surface area resistance in conductor coating 
increases,precipitating to conductor surface , it reaches point 
where it causes thedeterioration of solder wettability . 

[0010] 

Furthermore, generally, with objective of improvement of 
improvementand solder wettability of adhesion strength , 
containing copper compound , bismuth compound , or 
molybdenum compound etc isdone in thick film conductor 
composition , but as for nickel , or nickel compound which is 
used in composition of this invention , Using simultaneously, 
with compound which is used for improvementof strength 
increase and solder wettability a this way there is not a 
whatinconvenience. 

[0011] 

When with this invention which contains nickel or nickel 
compound a this way insulation substrate , which contains 
glass component or print coating it makes thick film 
conductor composition , on insulation substrate which formed 
via conductor which contains glass component in thisafter 
drying follows to conventional method and calcines with 
temperature range of 750 to 950 deg C, Sintering noble metal 
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»«^©tt»a**IiilJSKtt(c»-r*Bie 
[0012] 

[HSfi«3 



[0013] 

Ag fc Pd ©J±l££ 81:19 £Lfc**H»*l::. 

I— y*;U|Mb*tt** Ni £JS&ST«8!I 
©£M© 1 M%frb 5 «fi%OioffllcSfc^) 



*fctt«K»*LT. ±GV«ftB(l!lJftftl::jS 



[0014] 

#=50:50 Mtt*yft**f5X--fe53**»S 

ic±Bfcn-©*wj*#t io sg%^#-r 

*-;u»f*^ ioo/im S-e»rtLfclft 

2mm SffiU 1MB 600 //mx 60mm ©/*£—> 
TMU $£JgLfc&, 850 deg C ©SfltC 10 



component in conductor coating is controled with inhibition 
which the nickel or nickel alloy which is been dispersed in 
conductor coating has, as aresult glass component in substrate 
and via conductor leaching to conductor coating surface of 
glass component which scattering is made because trapping it 
is done, isprevented in microscopic crystal grain boundary 
which is formed, In addition because also segregation of glass 
component in boundary of the via conductor of conductor 
coating is controled, without hindrance without solder 
wettability in conductor surface decreasing, to do electrical 
continuity with via conductor it ispossible. 

As and, inscribed, regarding to this invention, there are not 
times when itgives adhesion strength to substrate of conductor 
coating and adverse effect for surface area resistance with 
addition of nickel or nickel alloy . 

[0012] 

[Working Example(s)] 

Next you explain concerning Working Example of this 
invention . 

As for this invention as for without being something which is 
limited in this Working Example it is not necessary to say. 

[0013] 

In noble metal powder which 81 : designates ratio of Ag and 
Pd as 19, alumina powder 0.5 weight % and, thick film 
conductor composition specimen 1 , 2 of this invention which 
consistsof mixed powder and organic [bihiruru ] which 
changing addition quantity at quantitywhich with Ni metal 
conversion from 1 weight % of total amount of composition 
hits torange of 5 weight %, add nickel oxide powder in this 
and it produced 3 as the binder . 

In addition composition comparative sample 1 which 
designates respective nickel oxide content as the zero as 
comparative sample , in above-mentioned thick conductor 
membrane composition and composition comparative sample 
2 which designates nickel content as 6 weight % were 
produced. 

[0014] 

In glass -ceramic substrate which consists of alumina :glass 
component =50:50weight ratio as description above on the 
insulation substrate which formed via conductor which 10 
weight % contains same glass component with 100;mu m 
diameter , 2 mm X 2mm application it did these thick film 
conductor composition , with screen printing , the application 
did with pattern of linewidth 600;mu m X 60mm , after 
drying, itcalcined in 1 0 min atmosphere with temperature of 
850 deg C, twice formed the conductor coating over again. 

Because as for reason which calcined twice , after calcining 
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£/ m "Cfo-^fco 
[0015] 

fee 

fc»lS£ 235 deg C flO»»li^/£+lcaaiLT 
5»l»«»Lfc«. B»=*y«»LTfr3fc. 

[0016] 

*fc* &tf %ft«)f¥fli£ 2mm x 2mm 

K±lc 0.65mm a>KS£4rT&IB«>o£MK$ 

^bl^fc.'ffilltSttMflgFii* 600#mx 

60mm o>/<*->istfi«*ais-r*c:ti=j:y 

[0017] 



a^ffofcisa** i ics-r. 

[0018] 
[Si] 



conductor regarding conventional circuit design process , 
because printing and calcining the resistor are done as for 
conductor coating it means to receive hot firing of the total 
twice . 

film thickness of conductor coating which was formed now 
was 10;mu m . 

[0015] 

It did surface observation of specimen making use of 
stereomicroscope , it inspectedconcerning presence or 
absence of particulate glass which shows fact that glass 
component in substrate arrives in conductor coating surface . 

In addition, after soaking substrate which formed conductor 
coating in the molten solder of 235 deg C, 5 second keeping 
evaluation of solder wettability , observingwith visual , it did. 

[0016] 

In addition, evaluation of adhesion strength soldering it did tin 
plated copper linewhich possesses diameter of 0.65 mm on 
conductor coating of 2 mm X 2mm , itdid by measuring 
tensile strength of substrate vertical direction . 

Furthermore and, evaluation of surface area resistance was 
done by measuring the pattern resistance of 600; mu m X 
60mm . 

[0017] 

In addition, evaluation of electrical continuity of via 
conductor and surface conductor coating , it didby fact that 
you observe concerning presence or absence of glass layer in 
theboundary of via conductor and surface conductor coating 
with cross section observation which uses the scanning 
electron microscope . 

With evaluation method above, result of doing characteristic 
evaluation of each conductor coating isshown in Table 1 . 

[0018] 

[Table 1] 



k n Ni mtmm. mmtiM i^/fawi smis? (**»»#7x<r ttftis* 
xii<7)* («%) motm <stt) momrn 


m (kg)(mQ/sq) 


specimen Ni amount of oxide surface particulate solder getting wet boundary [gara ] 
(metal conversion ) glass sexual observation &observation of observation (visual ) 
nothing of possession (weight% ) nothing of [su ]layer 


adhesion strength surface 
area resistance value (kg ) 
(m:oa /sq ) 


*SWh 1.0 4L 


O 






4. 5 


22. 4 


this invention 1 1 .0 none 


0 




It is not 


4. 5 


22.4 


*&W2 3. O ftL 


O 






4. 6 


23. 2 
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this invention 2 3.0 none 


0 




It is not 


4.6 


23.2 


*J£^3 5. 0 £L 


O 






4. 3 


24. 5 


this invention 3 5.0 none 


0 




It is not 


4.3 


24.5 


ttttflM o. o &y 


X 




&y 


4. 6 


21. 9 


There is a Comparative Example 1 0.0 


X 




It is 


4.6 


21.9 


tt&#]2 6. 0 £L 


X 




UL 


4. 4 


36. 8 


Comparative Example 2 6.0 none 


X 




It is not 


4.4 


36.8 














* As for 0 satisfactory, as for X deficiency is shown. 













[0019] 

a i i=»-ris»^&, 1 . 2 3 ©& 

li^f£»fttttf fl±LT*$y. Aoxjb-*- 
b, *«tL<lix;u-7fx-;i/#{*A>bO*f : 7X 

©■«t3S«hi»i=«i«i**i. Lfc*<or«aM3i 

K»**l«-Cia<fcl*cfc. $fclttt0l 2 ©J: 

life**©©. iiA//f 3»tttt*<«TL. £fca 



[0020] 

[*«©»*] 

6l±ttWLfcJ:5l=. ***fc**MHMMl 
tL<lix^-^»>u3l(*ANbffiS4$*i^5X 



[0019] 

From result which is shown in Table 1 , as for conductor 
composition of the this invention 1,2 and 3, solder wettability 
has improved clearly in comparison with conductor 
composition which does not contain Comparative Example 1 , 
namely nickel oxide , from thefact that at same time glass 
layer is not observed to boundaryof via conductor , scattering 
to conductor surface of glass scattering component from 
substrate or via conductor and segregation to conductor 
coating boundary of glass component from via conductor are 
controledsimultaneously, are not times when therefore 
electrical continuity is done the inhibition , furthermore 
concerning adhesion strength and surface area resistance or 
other other property value arenot times when such as what 
adverse effect is caused, In addition like Comparative 
Example 2 when content of nickel oxide exceeds thequantity 
of this invention , as for scattering suppression effect of glass 
component although it is,solder wettability decreases, it 
understands in addition that also surface area resistance 
increases. 

[0020] 

[Effects of the Invention] 

As above explained, with this invention thick film conductor 
composition , by fact that the glass component which 
scattering is done is done trapping , to prevent thearrival of 
glass component to conductor coating surface from substrate 
or via conductor whichuse glass component in conductor 
coating , because segregation of glass component to via 
conductor boundary can be controled simultaneously, At same 
time also solder wettability being satisfactory, in addition 
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itgives adverse effect to adhesion strength and surface area 
resistance or other other characteristic or other whichis not 
times which it is possible, to maintain electrical continuity 
between conductor coating and via conductor which it 
acquires satisfactorily in order topossess benefit which is 
superior, substrate which uses glass component or quite being 
useful as composition for conductor coating formation of 
semiconductor element connection in substrate which formed 
via conductor which uses similar glass component to this or 
conductor composition for circuit electrode formation 
using,you can say that it is an invention whose industry effect 
is large. 
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